



































smalltown government service expenditures by assuming a continuous, declining
relationship between per capita expenditures and population. For police
gservices, this relationship may be neither continuous nor declining. Beaton
(5) warned that local planners must use caution when simple functions are
assumed.

Hakim, Spiegel, and Weinblatt (29) analyzed property crime and its composition
using simultaneous equations. They explained crime and police output
(clearance rates as defined as a crime cleared by an arrest) by type and police
expenditures. Their data, obtained from 401 urban and nonurban municipalities
in New Jersey in 1970, were cross-sectional. The effects of police expenditure
on the efficiency of police output were considerable for auto thefts and
burglaries while insignificant for larcenies and robberies. Occurrences of
violent crimes, larcenies, and robberies showed the strongest effects in
determining how much was spent on police.

Fire Protection

Research on fire protection output, costs, and related factors is very
limited. Hirsch (35) studied data for 1952 and 1956 from 32 St. Louis-area
fire departments to determine factors related to total per capita current
expenditures plus debt service for fire protection. He found limited evidence
for economies of size in cities with up to a population of 100,000 and
substantial diseconomies of size in cities with higher population. Will (77)
identified relevant standard units of effort related to professionally
determined service levels and service requirements for individual municipal
fire departments. When converted to per capita costs, Well found evidence of
major economies of size in cities with populations up to 300,000, with limited
economies beyond that point. Hitzhusen (37) used data from 143 communities to
develop a cost curve, He used an ordinary y least-squares method and found
evidence of size economies. However, most economies were exhausted for
populations greater than 10,000.

Ahlbrandt Ql) studied the efficient delivery of fire services by districts in
Seattle-King County, Washington. He used ordinary least-squares analysis to
estimate per capita expenditures. Decreasing returns to scale for volunteer
and paid volunteer departments and constant returns to scale for fully paid
departments were found. It was further demonstrated that a private company
could provide fire protection services for 47 percent less than a public ,
provider.

Hosgitals

Some of the difficulties in estimating production and cost functions for -
hospitals result from the multiproduct nature of the service output. Alchian
(2) and Hushleifer (39) provided theoretical justifications for an L-shaped,
longrun average cost curve. Finkler (23) argued that the same diseconomies
found in empirical studies were misleading, reflecting that large hospitals
used highly sophisticated and expensive equipment inefficiently. In his study
of hospital costs, Cohen (l4) examined two aspects of cost variation with
respect to hospital size among general, “short-term” hospitals. The first was
salary and wage differentials caused by factors other than hospital size. He
found that cost differentials inflate the costs of hospitals in urban areas
relative to hospitals in nonurbanized areas. The second was the use of adult
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and pediatric patient days as a measure of hospital output. Adjustments had to
be made for auxiliary services, which were very different for hospitals of
varying sizes. Without these adjustments, measures of cost comparisons
inflated the costs of larger hospitals relative to smaller hospitals. Results
showed that hospitals ranging between 150 and 350 beds were most efficient in
delivering ordinary patient care. Although larger hospitals were needed for
specialized services, they did not appear to be most efficient for “routine"
services. On an annual basis, marginal costs per patient per day ranged
between $21.50 and $22.00 for a 200-bed hospital.

A hospital is a multiproduct firm and, therefore, estimating its cost function
is difficult compared with the quality of each of the services it provides.
Lave and Lave (46) developed two procedures for estimating hospital cost
functions, the first having two stages. In stage one, they estimated a
relation between average cost, utilization rate, size, and time for each
hospital. In stage two, they searched for the causes of variation in the
estimated parameters among hospitals. The assumption underlying the second was
that all hospitals had the same cost function. The data were pooled and used
in a cross-section, time-series analysis to estimate that cost function.
Results suggested an L-shaped, shortrun average cost curve with marginal cost
between 40 and 65 percent of average cost. The results also indicated that if
economies of scale existed, they were very weak.

Lave, Lave, and Silverman (iz) used three procedures to estimate

cross-section cost for hospital inpatient care: factor analysis (principal
component analysis), cluster analysis, and a technique that reduced the number
of explanatory variables by aggregating variables with similar estimated
marginal costs. In this third procedure, hospital inpatient costs consisted of
five variables: (1) type of case treated, (2) complexity of case treated given
case type, (3) quality of care rendered by case type, (4) hospital
institutional characteristics, and (5) utilization of the hospital's capacity.
Results showed that the marginal cost was approximately 70 percent of average
cost and that no economies of size existed within the size range of the data.
Also, advanced teaching hospitals and hospitals located in metropolitan areas
had higher costs, as did hospitals performing complex surgery and treating
unusual or difficult cases.

Friedman and Pauly (26) derived and tested cost functions for hospitals
observed over time when demand was stochastic and unobserved qualitative
deterioration in output was possible. Their data consisted of quarterly
observations on approximately 800 hospitals for a 5-year period from 1973-78.
Results indicated marginal cost of an expected admission to be 98 percent of
average cost but only 35 percent for an unexpected admission.

Finch and Christianson (22) analyzed information on hospital costs for health
care delivery to rural populations. They estimated average cost functions for
rural hospitals using quadratic and logarithmic functional forms. The
quadratic specification is consistent with a U-shaped curve and allows
estimation of the least-cost number of beds or facility size. The log
specification conforms to an L-shaped curve. The data were obtained from 116
hospitals in five Rocky Mountain States (Montana, Idaho, Wyoming, Utah, and
Nevada) from 1971-77. Hospitals qualified as “rural" if they were located in a
city with fewer than 12,500 residents and in a county with fewer than 16 people
per square mile. They used multiple regression analysis to relate average cost
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per patient day to a set of explanatory variables specified primarily by
economic theory. The results showed that economies of size occurred over the
range of hospital sizes observable in rural areas for both quadratic and log
cost functions. The hospital size with lowest average cost per patient-day was
approximately 113 beds. Cost savings per patient—day could be achieved in
rural hospitals by increasing hospital occupancy rates. The occupancy rate
with lowest average cost per patient-day was approximately 73 percent.

Steele and Gray (65) carried out a statistical cost analysis of hospitals
emphasizing output definition, homogeneity of output and functions, and
accurate cost data collection. Results were inconclusive. The authors
suggested that models which include the physicians' actions in choosing factor
inputs need to be developed.

Solid Waste

Hirsch (32) completed some of the earliest work on the costs of collecting
solid waste. He used cross—-sectional data for 24 cities and municipalities in
the St. Louis area. The data revealed no significant size economies. The
results, however, are useful for estimating cost changes as service quality
increases or as decisionmakers establish user fees. Young (79) presented an
argument for the existence of some size economies and for greater efficiency

of the private service provider versus the public provider. Stevens (66)
estimated costs of refuse collection in the United States. Data were collected
on 340 public and private firms. The results were:

o It is desirable to ensure an exclusive market area to a single
producer;

o Costs to the household decrease under any market structure up to
20,000 population. Additional savings, although small, occur in market
areas of up to 50,000 population; and

o Costs to households are less with a private collector than with a
public system.

Hall and Jones (30) analyzed small solid waste systems in Texas. They
concluded that economies of size do exist and that most economies are reached
at a population of 10,000. Collins and Downes (15) collected data from 53
small municipalities in Missouri. They used ordinary least-squares analysis to
estimate cost curves. Results indicated that economies of size were realized
at a service load of up to 100 pickup units and that additional small economies
were realized at up to 3,000-4,000 population. The analysis also showed no
evidence of systematic cost differences between municipal and contractual
systems. It did, however, find diseconomies among private systems.

RESEARCH GAPS AND PUBLIC POLICY ISSUES

For too long, small towns and nonmetro areas have been receiving residual or
watered down urban policy (Blakely and Bradshaw (6)). They still are. Rural
development researchers and extension workers must take some of the blame for
this. Research and extension professionals have not always provided the
information to the right people at the right time, which leads to some crucial
questions. Who are the decisionmakers or policymakers who need the research
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and information? What information do they need and in what form? For
community services, the range of policymakers or decisionmakers is from the
town council of a small community to the Office of the President. For example,
the town council needs information on how it can provide a specific community
service in a straightforward, concise, understandable form. At the other
extreme, the Office of the President needs information on such things as the
impact of Federal regulations on equity and efficiency of services.

In this report, we aim to provide help on research and extension activities to
community service policymakers. We will identify gaps and suggest direction.
We will identify some of the many visible problems confronting community
service professionals. To formulate the discussion, we will present the ideas
under three economic tool concepts: budgeting, production functions, and
technology transfer or extension. Budgeting and production functions are
interrelated, and, therefore, it is difficult to separate them. However, the
usefulness of each to selected policymakers warrants the delineation.

Budgeting

At one end of our user framework is the member of the town council or another
town leader requesting community service budgets. A budget is defined as a
plan for the future that estimates all items of costs and returns. A complete
budget makes it possible to estimate expected net income or loss for
alternative plans. The main purpose of budgeting is to compare the
profitability of different kinds of organizational arrangements for providing
services (Castle, Manning, and Smith (10)). In discussing the budget in regard
to decisionmaking, Hirsch (36) states:

Consistent with the economic approach to public decisionmaking is
program budgeting, a planning and management process which applies
notions of economic efficiency to public decisionmaking. It
involves choice among alternatives in order to achieve the most
cost-effective use of resources; involving achievement of the
greatest effectiveness for given costs and given effectiveness at
minimum costs.

Budgets can be prepared by survey methods or engineering methods. The method
chosen to develop the budget is unimportant. What is important is that budget
information be developed from the latest data, reflecting current prices and
technology. '

Budgets resulting from research projects often take on similar forms. Each
budget study is completed so that costs and revenues for alternative delivery
systems can be estimated. For example, if community leaders are evaluating
various methods to provide emergency medical services, the budget should
summarize: (1) alternative revenue sources and amounts (for instance, charge
per call, ad valorem tax, sales tax, utility charge per household); and (2)
costs of alternative emergency medical service delivery systems (for instance,
fire station-based, hospital-based, privately subsidized, volunteer). The
local leaders will then be able to compare costs and revenues and decide which
type of system to use in their community.
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Budget studies have been completed for emergency medical service, fire
services, clinics, water delivery systems, solid waste disposal, transportation
systems for the elderly, wastewater collection and treatment, rental
apartments, and mobile home park developments.3/

One weakness of the budgeting process is that budgets need to be updated very
frequently because technology and costs constantly change. Thus, policymakers
need a strong research base. Tweeten (69) emphasizes this point:

The extension service plays a vital role in helping communities
plan and organize more effectively. Its programs need to be
strengthened. Of course, an effective research base is essential
for a sound extension effort.

An important question arises as to who should conduct this research. Many
land-grant institutions lack sufficient personnel and resources to update
community service budgets. Even if each did, it might not be an efficient use
of resources for each institution to conduct separate community revenue budget
studies. Perhaps leadership in providing budgets for public services should
come from a Federal research agency as is now done with agricultural products.
Or perhaps the regional rural development centers need to take the lead in
coordinating community service budgets on a regional basis. Another
possibility is to create a national center. Whatever the answer to this
important problem, it is clear that local decisionmakers need budget
information.

Production Functions

The importance of research related to production functions continually
surfaces. Stocker (68) states:

The most urgent research needs are those that would advance our
understanding of the true economic significance of public services
and facilities in production and in enhancing the quality of life.
Perhaps most basic is the need for research exploring the
relationship between public facilities and public service output,
i.e., research on public service production functions.

Paul Barkley (4) also reinforces the need for production function research by
stating:

In economic thought, a rather formidable schism exists between
efficiency and equity. It is interesting and essential to note
that in the matter of delivering public goods in rural areas, both
efficiency problems and equity problems remain stymied because of
our lack of knowledge about how factor inputs are transformed into
public goods and how these goods themselves are eventually
transformed into personal satisfactions. Production
functions--even in a very primitive form—-are needed if policy is
to correctly direct more or fewer resources into rural production.

3/ For a summary of those budget studies completed in Oklahoma, see (19) and
for a summary of those in the United States, see (20).
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These economists have emphasized the critical need for production function
research. Cost curve analysis is closely related to production function
research. Some research issues related to production functions and cost curves
which may aid policymakers are the need for data, output and inputs,
technology, regulations and policy, and new theory.

Need for Data

Both Barkley (4) and Stocker (68) stressed the need for a community facilities
data base. In its National Rural Community Facilities Assessment Study
(NRCFAS), completed in 1983, the USDA took a big step forward in gathering data
on public facilities. Preliminary results are presented by Reid and others
(57). The results of the extensive survey are primarily descriptive. The
survey was the first of its kind and will provide ample future opportunities
for analysis. Since USDA gained experience with this survey, the Department
would be a prime candidate for future surveys comparable to the current NRCFAS
study. If researchers are going to carry out quality production function
research, data need to be available.

Output and Inputs

The production function shows the relationship between output and input. For
some community services, research needs to be addressed toward defining output
accurately. Output reflects both quality and quantity. Researchers
emphasizing this point include Hitzhusen (37) in his study on fire protection,
Fox (24) in his research on schools, and Lave and Lave (46) and Cohen (14) in
their research on hospitals. Another closely related research issue is the
economic feasibility of providing service by a public agency, a contractor, or
jointly. For many services, the current research results are unclear. For
example, Ahlbrandt (1) concluded that costs for private fire departments are
lower than for public providers. Collins and Downes (15) indicated that there
was no difference between costs for private contracting of solid waste services
and public provision of the service. Bruggink (9) indicated that the
government provided water at lower costs. More research is needed before
definitive conclusions can be drawn.

More research effort needs to be directed toward estimating economies of size
for community services. For some services, such as schools, a large number of
research studies have been completed. Fox (24) indicates, however, that:

The extent and availability of size economies in education is not
a settled issue. Theoretical, methodological and data problems
qualify all the reported findings. Further work is necessary to
resolve these issues, but the research will be repetitious and
unproductive unless it deals with and overcomes certain problems.

For many other services, the research results on economies of size are
conflicting or less clear. Romamurthy and Chicoine (60) specified the need for
research on economies of size relating to water systems, Collins and Downes
(15) for solid waste collection systems, and Walzer (73) for crime protection.
The need for hospital research is even more critical due to the multiproduct
nature of the output and the current change in reimbursement policies. Many
rural hospitals are in a serious state of financial adjustment and need help in
determining production costs.
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Extensive research is needed on the topic of marginal productivity of capital
and the substitutability of capital and labor. Rural community service
providers are asking questions about how to invest new capital and what
associated payoff they will reap, if any. For example, rural emergency medical
system managers are asking whether they should provide advanced life support
services or invest in first responder systems. Research has not yielded
information on the benefits of alternative input investments, whether between
capital items or between capital and labor. Hirsch (36) shows the need for
more research on crime protection. He states that police departments do not
know how to put their resources to best use or where to spend their marginal
dollars to maximize their benefits.

Technologz

In the production function, technology is often assumed to be fixed. As
technology changes, new delivery alternatives develop and community leaders
need to be made aware of the alternatives and their benefits and costs.
Researchers and extension professionals must stay knowledgeable about all new
technologies for each community service. For example, several small rural
counties in Oklahoma are contracting with a private firm to develop an
incinerator to dispose of their solid waste. The firm is producing and selling
electrical power. Thus, the firm's contract with each county is lower than the
cost of each county to operate its own landfill. Research is needed to report
and evaluate the economic feasibility of new technologies under various
conditions.

Regulations and Policy

State and Federal agencies continue to issue rules and regulations and propose
policy. Community service researchers must be prepared to evaluate the impacts
of rules, regulations, and policies. Much of Federal policy emphasizes urban
areas, and the impact on rural areas is not sufficiently addressed. For
instance, community development researchers have not quantified the huge
contributions that volunteers make to rural areas. As a result, the portion of
the revenue-sharing formula that includes community or county spending effort
for services does not include volunteers' contributions. Thus, rural areas
have received fewer revenue sharing funds than urban areas. In addition,
certain other policy issues need to be addressed. For example, how have labor
programs based on unemployment statistics discriminated against rural areas
with high levels of underemployment? How have FmHA programs, such as community
facility loan or industrial loan programs, encouraged urban sprawl or provided
equity and efficiency in our Nation's programs?

The range of questions and issues in this area is large. But more important is
the ability to evaluate proposed policy before it has been implemented.
Community facility researchers need to have the foresight to address community
service problems before questions are asked and to be able to act quickly on
those unanticipated questions. Congressmen usually do not have the time to
wait for results of long-term research projects. Thus, a mechanism must be
available to provide these decisionmakers with information and evaluation
quickly. If time is short, case studies across the United States may provide
some extremely useful information. For instance, if the Environmental
Protection Agency (EPA) changes landfill regulations at the Federal level, a
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case study of 20 or so randomly selected rural landfills might yield some
indication of the cost of implementing that regulation. This information would
be useful to national decisionmakers.

New Theorz

From the literature review, it is clear that using microeconomic theory may not
be the answer. Steele and Gray (65) make this point clear when they state:

'Economically rational behaviour' is encapsulated in behavioural
theory and models, representing often quite elaborate deductive
systems. For any new subject area into which the economist
extends his interest, for instance the health sector, there is
always the temptation to employ the assumptions and hypotheses
nurtured in more established areas, hence the application of the
theory of the firm to hospital 'production'. Understandable
though this might be, our research leads us to believe that
little further advancement can be made on these lines. The
pre-emptive role of the physician in choosing factor inputs in
ignorance of (or ignoring) relative factor prices might mean that
such economic models will fail to capture or fully explain past,
present or future actions.

Any cost curves derived may not be true technical cost curves but
a reflection of both economic and non-economic criteria. Neither
might it be possible, therefore, to explain unit-cost difference
between similar units of production solely by the normal economic
variables such as those employed here and elsewhere. It might be
better if the economist accepted the possibly conflicting
maximands of the physician and manager and attempted to model
these and the conflict rather than attempt to force hospital
production behaviour into existing but perhaps inappropriate
economic models.

Concerning police protection, Chapman, Hirsch, and Sonenblum Qll) say:

Microeconomic optimizing models incorporating welfare criteria
would be preferred. They should perhaps be next on the research
agenda and make further use of our empirical estimates of police
output and production functions.

An excellent research effort which used a different approach to the theory of
the firm was Stinson and Lubov (21). They used segmented regression to
estimate per capita expenditures for police protection. They concluded that
for police services, the relationship between per capita expenditures and
population was neither continuous nor declining. These results cast serious
doubt on some of the past research on economies of scale. Studies of this type
need to be strongly encouraged.

Extension
The transfer of research knowledge and new technologies to rural decisionmakers

is now more important than ever. Federal budget cuts are forcing rural
decisionmakers to operate with fewer dollars and to be very efficient in
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allocating scarce funds. If it is to be useful, budget and production function
research information must be shared with rural decisionmakers. Thus, it is
very important that extension economists work with researchers to develop
extension material and, in turn, work with rural community decisionmakers in
solving rural problems. The extension economists' services are especially
needed in small rural communities since community decisionmakers are often
volunteers holding full-time jobs. They do not have the time to analyze
problems and seek out alternatives. Nor do their communities have paid
personnel to conduct evaluatioms.

Another .important function of extension and related agencies is the transfer of
new technology to the rural decisionmakers. The researcher needs to evaluate
the economic feasibility of new technologies. The extension professional then
needs to convey these technologies to rural decisionmakers. Expensive mistakes
can be made if the proper information is not provided. For example, several
years ago the community leaders of two rural Oklahoma communities bought
expensive incinerators. The salesperson convinced them that the incinerators
were the most efficient method of disposing of solid waste and the communities
made the large capital investments. After several years, it became obvious
that this method was not cost effective and an analysis by extension and other
professionals showed that it was much cheaper for the community to operate a
landfill. The expensive incinerators are standing idle today.

Community services involving large capital investments are often the ones in
which technology is changing the most and for which information needs to be
transferred to local decisionmakers. For example, current low-cost wastewater
system technologies for small communities and rural areas are now available
(U.S. Environmental Protection Agency (71)). This information needs to be made
available to the local decisionmakers so that a salesperson does not sell them
an expensive system. Another current example is the private sector's push for
cogeneration plants. Energy production salespeople claim these are
economically feasible for medium-sized communities and counties. Researchers
and extension workers must work together to help rural decisionmakers so that
mistakes are prevented.

CONCLUSIONS

We undertook an extremely large task in this report. All the issues addressed
are in some sense critical. We summarized economic theory on community
services, reviewed literature, and identified some research issues. We
discussed research issues in terms of end users. We suggest that future
research emphasis be placed on the following:

o Current community service facility budgets are needed by
local decisionmakers because costs and technologies must be
constantly updated.

o Production function research is needed by local, State, and
Federal decisionmakers. More specifically:

- a current data source needs to be maintained;

- relationships between inputs and outputs needs further
clarification;
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- alternative technologies need to be evaluated and
reported to users;

- alternative policies and rules and their effects need to
be analyzed before they are implemented; and

- new theories applicable to community services provision
need to be developed.

It is critical that timely research targeted to a specified user be provided in
a form easily understood. The research results and information on new
technologies need to be transferred by extension and other agencies. Reports
to congressional committees and other groups must clearly state the effects of
the policy or legislation and be based on sound economic principles. Other
users need less technical reports. For example, USDA's periodical Rural
Development Perspectives does a good job of presenting research results to
rural policymakers. i

Clearly, as community facility research and extension professionals already
know, there is much more to be done. The future of research in the area of
community services provision promises to be exciting and can contribute
substantially to the quality of rural life.
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